In his study [2] of locally isometric mappings of a G-space R on a G-space R, Busemann considers the following question: Under what conditions is every locally isometric mapping of a G-space R on itself a motion? He proves that such is the case if either (i) the fundamental group of R is not isomorphic to a proper subgroup of itself, or (ii) R is compact. Busemann suggests [2, p. 405] that conditions (other than (i)) be sought which apply to noncompact spaces, in particular, conditions which apply to an ordinary cylinder. Szenthe replies to this in a recent paper [3 ] in which he finds conditions in terms of certain bounds on the lengths of nonoverlapping geodesic curves which begin and end at the same point. In [l] Busemann shows that under appropriate hypotheses on the order of magnitude of volumes of spheres a locally isometric mapping of a noncompact G-space on itself is a motion. Our paper provides another condition. We first show that if a locally isometric mapping of R on itself has a fixed point, then it is a motion. From this it readily follows that if the motions of R form a transitive group, then every locally isometric mapping of R on itself is a motion.
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Let 4> denote a locally isometric mapping of a G-space R on a Gspace R. The terminology we use and the following properties of <p are found in Busemann [2, §27].
(1) // x(t), a^r^ß, is a curve in R and if <p(x(r)) =x(t) represents a segment, then x(t) represents a segment and x(a)x(ß)=x(a)x(ß).
(2) For a given curve x(t), a^r^ß, in R and a given point ä of R such that 4>(a)=x(a) there is exactly one curve x(t) in R such that <p(x(r)) =x(t) with x(a) =ä.
(4) The number of points of R which lie over a given point of R is countable and is the same for different points of R.
(5) If <b is 1-1 then <p is an isometry.
Since each two points of a G-space are joined by a metric segment of the space, the following is an immediate consequence of (1) and (2). It follows from the definition that Proof. Suppose the contrary, and let p denote any fixed point of <f>. By (5) <p is not 1-1 so by (4) there is a point pi^p such that <b(pi) =p. By (6) there is a point p2 such that <b(p2) -pi and pp2 = ppi. We define inductively a sequence \pn) of points of R such that<p(pn+i) =p" and PPn = PPu n = l, 2, ■ ■ ■ . Theorem 2. A locally isometric mapping <b of a G-space R on itself is a motion if and only if there is a motion xf/ of R such that for some point pER,i(<p(p))=p.
Proof. The necessity is trivial. The sufficiency is established by observing that rp<b is a locally isometric mapping of R on itself with fixed point p. By Theorem 1, \p<p is a motion and hence 1-1. Therefore, 0 is 1-1 and by (5) a motion of R.
The motions of a G-space form a transitive group if, given any two points of the space, there is a motion of the space which maps one into the other. Thus the following theorem is a corollary to Theorem 2. Theorem 3. // a G-space R has a transitive group of motions, then every locally isometric mapping of R on itself is a motion.
Apparently little is known about the problem of determining the G-spaces with transitive groups of motion in general, but the 2-dimensional case has been completely solved. Busemann has shown [2, p. 371] that the only G-surfaces (2-dimensional G-spaces) with transitive groups of motions are: The plane with a Minkowskian or quasi-hyperbolic metric, the cylinder and torus with a Minkowskian metric, the sphere and projective plane with a spherical metric.
The author is grateful to the referee for bringing reference [l ] to his attention.
